Comparison of the DNA binding characteristics of the related zinc finger proteins WT1 and EGR1.
The interactions of the related zinc finger proteins WT1 and EGR1 with DNA have been investigated using a quantitative binding assay. A recombinant peptide containing the four zinc fingers of WT1 binds to the dodecamer DNA sequence GCG-TGG-GCG-TGT with an apparent dissociation constant (Kd) of (1.14 +/- 0.09) x 10(-9) M under conditions of 0.1 M KCl, pH 7.5, at 22 degrees C. Under the same conditions, a recombinant peptide containing the three zinc fingers of EGR1 binds to the dodecamer sequence, the first nine bases comprising the EGR consensus binding site, with an apparent Kd of (3.55 +/- 0.24) x 10(-9) M. The nature of the equilibrium binding of each peptide to DNA was investigated as a function of temperature, pH, monovalent salt concentration, and divalent salt concentration. The interaction of WT1 with DNA is an entropy-driven process, while the formation of the EGR1-DNA complex is favored by enthalpy and entropy. The DNA binding activities of both proteins have broad pH optima centered at pH 8.0. The binding of both proteins to DNA shows similar sensitivity to ionic strength, with approximately 7.7 +/- 0.8 ion pairs formed in the EGR1-DNA complex and 9.2 +/- 1.8 ion pairs formed in the WT1-DNA complex. Results of measuring the effects of point mutations in the DNA binding site on the affinity of WT1 and EGR1 indicates a significant difference in the optimal binding sites: for EGR1, the highest affinity binding site has the sequence GNG-(T/G)GG-G(T/C)G, while for WT1 the highest affinity binding site has the sequence G(T/C)G-(T/G)GG-GAG-(T/C)G(T/C).